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Abstract of JP2001 067054 
PROBLEM TO BE SOLVED: To realize multi- 
display control between two digital monitors by 
a simple structure. SOLUTION: A graphic chip 
19 is provided with two graphic engines 191, 
192. selectors 193, 194, a DAC(digital-analog 
converter) 195, an LCD control circuit 196, and 
a path 197 for taking out a digital display signal 
from a preceding stage of the DAC 1 95 to the 
exterior of the chip just before the D/A 
conversion. The display signal taken out from 
the preceding stage of the DAC 195 by means 
of the path 197 is transmitted as a digital 
display signal (DIGITAL-RGB) to an external 
digital monitor by means of a transmitter 198, 
This enables images different from each other 
to be simultaneously displayed on an internal 
LCD and on the external LCD, respectively, 
without newly providing a logic circuit 
dedicated to the external monitor. 
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W LT L C DfTiyiJiliiilS^ 1 9 6 \t^\im. v;l/f-rV X fiO 
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-f\.^n\L\X. D A C 1 9 5 i: 1, C D WElgS 1 9 6 

9 3. 1 9 4 {Z i ^wm\\w\i^^'^. 

CO 0 4 3] DA CI 9 Sa-feU^^ 1 9 SfcctoTl 

i^U Ttai^'C R T^x^ffl<07tPi'm<fi^ (A 
N A L 0 G_.R G B) So L C DriiJiaiJlHlg^ 1 9 

6 Mm^h c Y^M'^(^^wmwm^h d , -t u-^ ^ i 

9 4 t J;-5TSJR^tlfc^75ff^^|>qg5L C Dffl©^-Y 
5yi^'Jci:}^LTTi^^;l/^7j^fi5| (D I G 1 TAL„ 
RGB) ^^ll,uL. f^l^^SLCDtraiyJt-Sc -CO) 
LCD»lniSgl 9 6E(.j. TFT. fcj;l/T-i7;l'X 

y;iii|iiA^jeJ.gi: ^ns d s t n, c[mH\^%mt^ 

^^-( 5 y ^"f!iijiII5ISg*^^F^M$nTfe I? . f^ai5 1. C D L 

y y*r.r!€t s u <t//Bj5ti^<, s bic. L c mmm^ 

[0 0 4 4] L L C D|i|iJ(Hlif^ 1 9 6 0)m]Wm 

- yli^tclll i: t o T L S v\ F*3g|5 L C D i: i^m' 
v^;U^x^ 1 0P^<Ora7;l/xV xy W^^igtS 

[ 0 0 4 5 ] ^ u -e\ *lSlJgg|tOy ^ 7 Y ^ X^^ 7 
1 9iClol^Ti±, |ll>iN®<fcat, DAG 1 9 5«BuS*'' 

b D / A wmM-mfv^ mB.mm^m. o Hi tfci6 

«/nX i 9 1 ifmMt^X'^^^o C<D^1X 1 9 3iCj:-3 
T. 42 U^-^^ ] 9 3^Cj;oTllR$nfdi5)DAC 1 5 

g/Ixfa i| i: t T ^' 7 7 X ^ 'y y 1 g^iJfcStBtS 

[0 0 4 6] ^IX 1 9 7 D A C 1 9 5 7" 
57^ ^Xf-'y7" 1 9!-cll.t^nfi:Tv^;U^Xi?fl3.irj 

^g^8PJI»^f ifySftOISJciBS^tiTi^^o ctD^U 
1 9 7 l-C J; o T D A C 1 9 5 ©mS*^ G IR 9 f;B t tlfc 
7rsfi#!-5:. ^'^ 7 -f ^ X5>^ -v 7 1 9 1 ^tt b nfcff^l 
yp(.: O-fe A^nfc Yyy7.^"j^ ( L C D h 7 y X 5 7 
^) 19 8(Ciii?,n. ^LTf Oh^yXSy^ 1 98 
^ICT, T y ^ yl/*x tc ri/^)l^7iMm (D 1 G 
1TAL_RGB) i:LTlEi^$tl-5o h^yXS-y^? 
1 9 8ii, 1 9 7t J;-:)T^''v7'f"> 

X 7 7 1 9 (Dim e ypiclx D tti ? n/i D A C 1 9 5 

< V L V D S { L 0 w Voltage D i f f r e 
n I i a I Signalling) ^V^4'>;l'U y i'^ 
if tOcfc < )31 5.nrc I., C D >' 'J 7;l/-r y :5f-7 X 1' Xfflr 
/ vY X^: N V y X 5 7 ^ 1 9 7 t LTf^ffl t § C t yj-'T' 
§ C cOJil%. h V yx 5 7 ^ 1 9 8 I , 
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'am 3 (oim^mt^c t mm^. 

[00 4 7] LCDiJfJIWi 9 6i:{i^^D. h7> 

9^UfV^)l--e=.'^li7taif C R T ^tM~Wz 
^ 5 y^'-mmti^^ C t (c tj: ntif>riy'$' 
;L/^ - ^ L T T F T ^ ^ ^tf) L C D WtiBP. tnii. 

[ 0 0 4 8 ] 1,^ 6 ii. 2 -30iri>"^;U^ ^ L 
CD. ^-itBrv^^.'b^--^) Rli-etft>nSv;l/^r-i'7 10 

[00 4 9] V R y\ .M 1 6 !C tJ. ^ 7 7 -< ^ Xife^^iCJIi 
V^e»n520c?;)^y7.^y-^'X'j7 I 6 1. 162 

^U->XU7 1 6 3*^■)ij/|;^nTV^^o 2OC0^->X 
ij ->x U 7 1 6 1 . 16 2 icit^ 0 S i'^liJili^JT, 

77-~u -Y-ys > 7D -y^ A^ic J; -.^ rrmttifcm 
T-:?*^:=fy7x^7U-^^xij7 1 6 1 rffii^tis m-f 

V 7 h « ii (In r - ^ // 1 > X ^7 u - > X U 7 1 6 2 20 

aOf-tJ'i:. -^ly^yr-^nWrnoy^i^T. Yr-^fs^ 

->xy7 16 1, 16 2(i:ffiii-ri)i:i/^-3/c»^f7 

[0 0 5 0] ■tU"><5.' 1 9 3fCcfcoT^"77^^XX>' 
v'yCGEl) 1 9 1 ^SjRU -bU^^ 1 9 4{cj:^ 
t 7 7 ^ X X ^' V > ( G E 2 ) 19 2 ^W^i t /il 

iSlTn^ J: ie, t >7 -i? U -yx U 7 l 6 1 tOffiSi 30 
f - t|£'3 < .^jrW i—'y (A) *^ni5r'>" ^ 

.^:-yx^';->xU7 1 6 2®tffliiiT- 
^ {c-S'^" < ■m<~4 i'-y m ifn% LCD (c^^K^ n 

"0)0 

[ 0 0 5 ] ] l«J 7 ii. 3! 1 J:t>~^' 2 (0 2 00^7 7 
^-^^XX^i/^ (G E 1 , G E 2) 19 1, 1 9 2^n 

CO 0 5 2] .11 (fy-7=j-7<^7.:x.y'yy (GEO ] 
9 1 tii, il;T^6f3j;-3!c. 2 Dxyi^ys 0 1 s 3 Dx 
yyy 3 0 2. \Lr-A--x.yVy 303. VGA 5ttP v 40 

7^304^ ZtmyshWXio'') , f /c^' 2 ©^"^ 7 f 
^Xx>-»(GE2) I9 2{c{i. 2Dxyi/y4 0 
I . 3 Dxy v> 4 0 2. t:r:tx>'vy 4 0 3 ^H*^ 
ikH7P)tlTl^§o V G Aff.i^Pi/7 ^' 3 0 4 V G AS 
j$oa>raii!tS!^l7 ^ /ci6©r] 7 u -y ^ "c-fe 0 . ^ c (c 
tt^^-z-^U-y F. 7FUli'a-hn>-hD-5'feHA^ 
tfntV>§o T;l/^r')'X7'L/'i'B$(c4oV>T{±, VG 
AS^D v-y 3 0 4 ItW, 1 ^oJ:?>~Sl2 c0 2-^c7j^"7 7 
-r^-xxyi/y (G E 1 , GE2) 191, 19 2RgT 
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[0 0 5 3] ^lO^*" 7 7 -I- XX >•>>'>' (GE 1) 1 
9 1 {C43I/''T. 2 DJLy-yy 3 0 1 j3j:l>'3 Dx>i;> 
3 0 2fi. ty7.^V-yx^J7 I 6 1 Mir-^JflC 

ti§o er4-x y 3 0 3 li. 7 x ^ U - >x U 7 
1 6 3 ©h'ftr- ^'{cMbTY UV/R G BfJJfeSj^ 

m ijtsttm ;r>x^'j->xU7i 6i«?s 

[0 0 5 4] TOu. m2ff)-yyy ■{ 'j-AJ-yy-y (G 

E2) 19 2IC*3V^T^. 2 Dx>v^>4 0 UoctU'3 
Dxyi/>4 0 2(i. 4->X^'j->xU7 1 6 2Cinti 
ilir-^^C^if LT 2 DmW. 3 Dj^ii^^nf tlSltfc 

i6fc{tffl$n§o H:T;txyi;>4 osfi. t7x^u 

Bo)^m'Mm. mtnmm. ty7.':7 0-yy-V7 

1 6 2 (DSBr- ^ ;()^ e^-t-fixS nfc i7 -7 7 ^' Xf - ^ 

[0 0 5 5] $fc. miO'>"-57-C^XX>-7> (GE 

1) 19 l{i7°5^vU-x>v'>'i:LTltgL. v;U 

0^"77^^'Xx>v^>' (G E i ) 19 1 OWmiM 
m2©^-57'r^XX>£/y (GE 2) 192lif$ 

[0 0 5 6] WT. ^'^7^'i7X-7-7 7'l 9tCj;§^.TN 

[0 0 5 7] 1. ^'y7'(y^7s=}-':^7] 9ff)2'D0) 
^"v7^^Xxy>>y (G E 1 , GE2) 19 1, 19 

2 D A C 1 9 5 t L C D'ltJfflllig^i 1 9 6 

[0 0 5 8] 2. y77-Y^Xx>v> (GE 1) 1 
9 lti^^<D^iM^t, ^'y7-<^7.xy-yy (GE 

2) 1 9 2*>5>0^gsfi^{i:. -bU^^ 1 9 3, 194 
{?)li*tCj:oT. DA CI 9 5lDcKtfLCDSi©IiHlKl 
9 6 tOH-^ e)^)^f±t.©- L < (J;. !fii/j-|cf:H:^j$^i 

•v;l/-7^fVx:/b^P^ictt. ^'■^7-Yi'Xx>v'> 
(GEO 1 9 l*>eogyvfif i:. :/77^^'Xxy 
i/> (GE2) 1 9 2*^b('Ja;?>fS^Ol^t*nA^--;ffA'i 
D A C 1 9 5 mi5ti^l C DMlSSElSg 1 9 6 tl^tl 

So 

[005 9] 3. DAC195 icKjjtriitwmn 

li. ANALOG_RGBl^t^oTi'|-g157tDifC 

[0 0 6 0] 4 . L C DrlMilglliili^ 1 9 6 ICXtlttlk 
^Tfsimmi. D i G 1 T A l.._RG Eimt^oXlH 
aiiLCD!cttiyj^n>ao 

[0061] 5. DAC195 Kjjjtnm-m^ 

{±. D A C 1 9 5 0JX-J]fmm-^^:A 1 9 7 fCioT^ 
^7Y^X-777'1 9 5^ii;fC^^Hi?n. h7>X=7^ 
1 9 8iaiitl^i\^. 
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[0 0 6 2] 6. hyyT^^y^ ] 98icXtltrirc 

m7m^^i. l v d s mm^irLxfv^ji^-^^ 

(Om^m (DIG1TAL_RGB) t Lxn3riy 

[0 0 6 3] a±lCc!; 1 9 7 ^A-LTiaOtH? 

m tlx mt^ ^ t iy»m t js: d , mf>icDtn 
(omm^m\iyiKmfi^t^ft!sb(D/i^ 197^ 10 

X -/ U -f ic t| f5 L /c ^' -7 7 ^ ^ X f • 7 / 1 9 ^- D - □ X 
[0 0 6 4] laSfCti, ^"^7i'^X^-y7'l 9©^2 
[0 0 6 5] ii8{Ctol-^Tfi. h7>X5-y^ 1 9 SA*: 

[0 0 6 6] ^"^7-i'^Xf-7 7'l 9{Cj;i,a>i<{|iJ» 
g|(rj?55tti (-il-;/."'!^"©! 0 T § o .20 

[0 0 6 7] 1. ^5 7^"^ ^X^-7 7°l 9(D2-00 
^"5'7'i'^XX>v'>' (G E 1 , GE2) .19 1. 19 
2*^5)DACl95i:LC D$iJ'#lsIS8 1 9 6 ^m^m 

[0 0 6 8] 2. ^77^'^XX>v> (GE 1) 1 
9 \iTho')-t<.ff<\m t^ ^'vl 4 'PTsy.yJy (GE 
2)19 l-h^hoyWfM^M.. izU^^ 1 9 3, 19 4 
«fi t J; o T , D A C 1 9 5 *5 j;0* L C D WiaSS l 

9 6 (fyy^his^^jJ^ L < !i. Iii5fri±i;b?n 

5. v^i^fVxT'U-f H#[i:ti< ^"•7 7'f i'Xxyvy 30 

(GE 1) 19 1 /)^CoOsl^sfif i:. ^'z?v^^;-Ay.y 

(G E 2) 19 2;f)^C)(D^»51-c;;ivfti;!3^-;^?j^ 

D A c ] 9 5 fc, fii^jb'iL c D^titJ^®|S!i^^^ 1 9 siciMsn 

[0 0 6 9] 3 . D A C 1 9 5 7v7j * tl /c^TnIh 
ii. A N A L 0 G_R G "^mtr^-^XWrn'-fu f Z 

[00 7 0] 4. LCD»|slSSl 9 6JcA:'j?nfc 
D I G I T A L_R G Blt^t^oTrt 

[0 0 7 1 ] 5. DAG 1 9 SfcAyj^nsS/iNd^l- 
D A C 1 9 5 o:>X)m\m.X>^7. 1 9 7 tc J:oT b 
7^X57^ 1 9 8{Ct:litl?tlSo 
[0 0 7 2] 6. h^yX^ 7':?f 1 9 8(CA;j?nfc 

wm^M. T^y'^iK'^-momj^^^ cd i g i t 

AL_RGB) i: tT^"^7'C^X^77"l ^%^l\m 

jji^n. ^n;^^L V D '^mm^&i\\.xm\r'y^)h'^ 

[0 0 7 3] /^X 1 9 7^?'^LTIK^3^11^nfcl>JiiBr- 
^'^^'^g^ir>^^;^^x^|?J^;Jrv^;^24;f;^^^^^^ LTM 50 
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Jl! t^z.t fmM tfs-'O. \>-\% L C D ^\.n^r iy ^ ;UTr 
z.'^to)mo)^)li-7U x7U--f'^3ZfIt"5i: t/j"^(Ji* 
So i/c. h7>X5 7^ 1 9 8;6^y^7^:^X^7:/ 
1 9ic\Hm^X\.^^o.)X\ ^*v7-i'i'Xr'y7'l 9^ 

miti -^tx^m y v 7 fimmm wy. rv 

i) c t m^j. If >ij{^ffiii-r ^z.t trj.y^, 
[0 0 7 4] i:A±(jj>mmmii. 1 s 1 

^■7 7 -< ^ X A - 1' 4' ^- ic t ira t c § e $ 

fc, i^^"77'< ^'Xx>y>/i)^bai;*]$n§?fe7KfiStt 
R G BimiCmt. Y U Vfif TSoTt c!:i/\ 

[0 0 7 5] ifc. f^.zmmmmx'^L z-Do^^yy^ 

^7 7-^ ^7Xx>v>-;g:{Eli^ aol-VJr.c/'jSi&S'f ^ 
[0 0 7 6] 

7 1 0 ^ • R G B >' ^ - 7 X Y X J t j b n fc D / A 3 
2 '.JOri/'^yl/^x^R.lT-cOV^l/f-rV X7'U^tJ 

m^nmt ^ct mm t^s^, 
[111 1 ] Mmi(f)iii^ 1 ik!mm^i^^:^y\£a-^y7. 

[12 2] P:M$fi|£D>'XTAT'0;ffl^n§^"-57-< 

[Bi 3 ] mimmoyyT^TLxmuh^fyy f ^ 

il„ 

[14] *5^e)M2 5i|S|]gl}C^§r!>lfa-^^X 
[H 5 ] !i 4 CO y X T L ic 4o i j- S v;l/f-T -f X 7" U-l' O 

[116] lil 4 f.)vXTis{clStt5)n/i: 2 QOrv^^f;!/* 

X r^STlf bn® V -r X 7 U Y 

[ii 7 ] li 4 oi/xr Ao^/^7 f' ^ x^ 7 yWM 
Wc 2 7 1 ^ XX :/ yymimit=^7ft 

[08] [Kl4cDvXTi.T'fflV^6n§y77-C^'X^7 
7°(7Mlii(DiiBx'&/T<tilc 

I 1 -c P u 

1 6-VR AM 
1 5 2- -DAC 
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1 5 3 •••>'^X 

1 5 4 -h7>X57^ 

1 9 •y77-i'^X^77' 

19 1, 1 9 2 •:^*^7'r^7.xyi/y 

1 9 3. 1 9 4- -bUi/^ 



(9) 



* 1 9 5 -DAC 
1 9 6-"LCDI|iiJ 
1 9 

1 9 8-hv>X57:5' 
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